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Description 
[OPTICAL MOUSE] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan 

patent application number 092214668 field on August 13, 
2003. 

Background of Invention 
[0002] i. Field of the Invention: 

[0003] The present invention relates to an optical mouse for con- 
trolling the positioning of a cursor on a display screen and 
more particularly, to such an optical mouse that effec- 
tively reduces loss of light source and, greatly improves 
light source focusing effect. 

[0004] 2. Description of the Related Art: 

[0005] a mouse is one of the standard peripheral apparatus of a 
computer system. More particularly to a windows operat- 
ing system user, a mouse is the requisite input device. 
Conventionally, a mouse is a mechanical design that car- 



ries a ball. The ball has a part protruding over the bottom 
wall of the housing of the mouse in contact with an exter- 
nal surface (for example, the surface of the top of a desk). 
When moving the mouse on a flat surface, the ball is 
forced to rotate and to touch X-axis and Y-axis detecting 
mechanisms of a detector. The detector converts the 
moving direction and distance of the ball into a corre- 
sponding electric signal and then inputs the signal into 
the computer. This design of mechanical mouse is not 
satisfactory in function because the ball tends to carry 
dust to the mechanical mechanisms of the detector. The 
mechanical mechanisms fail to function well when covered 
with dust. In order to eliminate this problem, optical mice 
are developed. 

[0006] FIG. 6 shows an optical mouse according to the prior art. 
According to this design, the light emitting element Al of 
the optical mouse A is mounted on the surface of the cir- 
cuit board A2 in a parallel manner. Light from the light 
emitting element Al passes through the first refracting 
surface A31 of the refractor A3, to the second refracting 
surface A32, which refracts light from the first refracting 
surface A31 onto the contact surface B through a hole 
A41 in the bottom shell A4 of the optical mouse A. The 



circular arc surface A33 of the refractor A3 focuses re- 
flected light from the contact surface B onto the sensor 
A5, which converts received image signal into electronic 
signal indicative of the direction and distance of move- 
ment of the optical mouse A on the contact surface B. This 
design of optical mouse A is still not satisfactory in func- 
tion due to the following drawbacks. 

[0007] i Because light source is transmitted to the sensor A5 
through at least three refracting actions, much light en- 
ergy is lost in the way from the light emitting element Al 
to the sensor A5. 

[0008] 2. Because light source is transmitted to the sensor A5 
through at least three refracting actions, the light path is 
long. Long light path results in poor light source focusing 
effect and low luminance, thereby affecting the perfor- 
mance of the optical mouse A. 

[0009] Therefore, it is desirable to provide an optical mouse that 

eliminates the aforesaid drawbacks. 
Summary of Invention 

[0010] The present invention has been accomplished under the 
circumstances in view. It is therefore the main object of 
the present invention to provide an optical mouse, which 
effectively reduces loss of light source. It is another object 



of the present invention to provide an optical mouse, 
which greatly improves light source focusing effect. To 
achieve these and other objects of the present invention, 
the optical mouse comprises a housing holding a refractor 
and a circuit board carrying a light emitting element and a 
sensor. The refractor has a recessed receiving chamber 
that accommodates the light emitting element, a reflec- 
tion surface for reflecting light from the light emitting el- 
ement onto the contact surface that supports the housing, 
a light penetrating portion, and a circular arc surface for 
focusing light from the contact surface onto the sensor 

through the light penetrating portion. 
Brief Description of Drawings 

[0011] FIG. 1 is an elevational view of an optical mouse according 

to the present invention. 
[0012] FIG. 2 is an exploded view of the optical mouse according 

to the present invention. 
[0013] FIG. 3 is a perspective view of a refractor for use in the 

optical mouse according to the present invention. 
[0014] FIG. 4 is a side view in section of the refractor shown in 

FIG. 3. 

[0015] FIG. 5 is a schematic sectional side view of the present in- 
vention, showing the action of the optical mouse. 



[0016] FIG. 6 is a sectional side view of an optical mouse accord- 
ing to the prior art. 
Detailed Description 

[0017] Referring to FIGS. 1~4, an optical mouse is shown com- 
prised of a housing 1, and a circuit board 2 mounted in- 
side the housing 1. The housing 1 is comprised of a bot- 
tom shell 12, and a top cover shell 11, which is provided 
with a plurality of buttons 111. The circuit board 2 has an 
opening 21, a sensor 3 mounted on one side, namely, the 
top side over the opening 21, and a light emitting element 
4 installed in the other side, namely, the bottom side. The 
bottom shell 12 of the housing 1 has a locating portion 
121, and a through hole 1211 through the locating por- 
tion 121. A refractor 5 is positioned in the locating por- 
tion 121 of the bottom shell 12. The refractor 5 comprises 
a base 51. The base 51 has a light penetrating portion 52 
and a recessed receiving chamber 53 at one side, namely, 
the top side, a reflection surface 54 and a circular arc sur- 
face 55 at the other side, namely, the bottom side corre- 
sponding to the through hole 1211 of the bottom shell 12 
of the housing 1. The light emitting element 4 is sus- 
pended in the recessed receiving chamber 53 of the re- 
fractor 5 and perpendicularly aimed at the base 51 of the 



refractor 5. The sensor 3 has a signal pickup 31 suspend- 
ing in the opening 21 of the circuit board 2 and aimed at 
the light penetrating portion 52 of the refractor 5. 
[0018] Referring to FIG. 5, light from the light emitting element 4 
passes vertically downwards through the recessed receiv- 
ing chamber 53 of the refractor 5 onto the reflection sur- 
face 54, which reflects the light through the through hole 
1211 of the bottom shell 12 of the housing 1 onto the 
contact surface 6 that supports the optical mouse. And 
then, the contact surface 6 reflects incident light onto the 
circular arc surface 55 of the refractor 5 that focuses the 
light onto the signal pickup 31 of the sensor 3 through 
the light penetrating portion 52 of the refractor 5 and the 
opening 2 1 of the circuit board 2. By mans of continu- 
ously picking up reflected light from the contact surface 
6, the signal pickup 31 of the sensor 3 obtains image sig- 
nal from the contact surface 6, enabling the sensor 3 to 
converts obtained image signal into electronic signal in- 
dicative of the direction and distance of movement of the 
optical mouse. 

[0019] As indicated above, the light emitting element 4 is sus- 
pended within the recessed receiving chamber 53 of the 
refractor 5, and perpendicularly aimed at the base 51 of 



the refractor 5. When refracted twice through the refractor 
5, light source is transmitted to the signal pickup 31 of 
the sensor 3. This light path effectively reduces loss of 
light source, and improves light source focusing effect. 

[0020] a prototype of optical mouse has been constructed with 
the features of FIGS. 1~5. The optical mouse functions 
smoothly to provide all of the features discussed earlier. 

[0021] Although particular embodiments of the invention have 
been described in detail for purposes of illustration, vari- 
ous modifications and enhancements may be made with- 
out departing from the spirit and scope of the invention. 
Accordingly, the invention is not to be limited except as 
by the appended claims. 



